Oral vaccination of mice with lipid-encapsulated Mycobacterium bovis BCG: Effect of reducing or eliminating BCG load on cell-mediated immunity.
Oral delivery of lipid-encapsulated BCG represents an effective method for vaccination against tuberculosis (Tb). This method establishes live, replicating BCG in the lymphatic tissues of the alimentary tract, and promotes systemic-level cell-mediated immunity (CMI) and consequent protection against virulent mycobacterial challenge. Here, we investigated the effects of reducing or eliminating the BCG load on CMI responses in mice. Mice receiving a standard immunising dose of approximately 10(7) BCG (range, 1-5 x 10(7)) developed mycobacterial antigen-specific lymphocyte transformation (LT) responses, as well as interleukin-2 (IL-2) and gamma-interferon (IFN-gamma) secretion, at 8 and 18 weeks post-oral vaccination. These responses were concurrent with establishment of viable, replicating BCG in the alimentary tract lymphatics in over 90% of cases. Reducing the immunising dose by 10-fold reduced the magnitude of CMI, concurrent with abridged establishment of BCG in the lymphatics; reducing the dose 100-fold ablated BCG establishment, and diminished the production of IFN-gamma by antigen-stimulated lymphocytes of these mice. In mice immunised using the standard dose, replicating BCG were eliminated from the alimentary tract lymphatics using selective antibiotics. Interestingly, while lymphocyte transformation and interleukin-2 responses remained largely unaltered in these mice, levels of IFN-gamma produced by antigen-stimulated lymphocytes were shown to be reduced significantly. This study identifies a dosage threshold for effective oral vaccination using lipid-encapsulated BCG, and furthermore highlights the requirement of on-going intra-lymphatic BCG replication for the maintenance of strong IFN-gamma production, above other indicator CMI responses.